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OBSERVATIONS  ON  A  CASE  OF  CYCLIC  ALBUMINURIA. 
BY  LAFAYETTE  B.  MENDEL  AND  DONALD  R.  HOOKER. 
(From the Shej~eld Laboratory of .Physiological  Chemistry,  Yale University.) 
In  recent  years  considerable  attention  has  been  devoted  to  the 
transitory  or  intermittent  appearance  of  small  quantities  of proteids 
in the  urine.  With  the  establishment  of the  fact that  the  urine  of 
healthy individuals may regularly  contain  appreciable,  though  small, 
amounts  of  albuminous  substances,  1  the  significance  of  so-called 
"physiological"  albuminuria  has  again  been  called  into  question. 
Ordinarily  three  general  types of  "  physiological "  or  " functional " 
albuminuria  have been distinguished,  viz., the transitory,  intermittent 
and  cyclic.  These names indicate  with  sufficient accuracy the varia- 
tions  in  proteid  excretion  which  they  are  intended  to  differentiate. 
The  term  " cyclic "  a]buminuria  has been applied to those conditions 
in  which  the  proteid  is  found  in  the  urine  only  at  approximately 
regular  intervals  or  at  definite  periods  of the  day.  In  how far  the 
distinctions between these various types are actual remains for future 
investigation  to  determine;  some observers are  at  present inclined  to 
regard them merely as different expressions or symptoms of the same 
condition,  rather  than  as the  outcome of typical  and specific  causes.  ~ 
The  expression  "physiological"  albuminuria  is  an  undesirable  one, 
since healthy individuals ordinarily fail to show this symptom.  There 
are,  however,  many  other  functions  in  the  animal  body where  the 
border-line  between the  physiological  and  the  pathological  occasion- 
ally  becomes obscure;  from  the  clinical  standpoint  "  physiological " 
albuminuria  may for the present be interpreted  as applying to condi- 
tions  where  the  excretion  of  proteid  has  no  abnormal  significance. 
The  observations  recorded  in  this  paper  are  intended  as  a  contribu- 
tion to our knowledge of one type of persistent albuminuria. 
The  subject  of these  observations first  discovered the  presence  of 
1K.  A. H.  MSrner.  Skandinav.  Arch.  f. Physiologie, 1895,  vi, p.  332. 
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coagulable proteids in his urine in May, 1899,  while a student in the 
laboratory  of physiological chemistry.  Since  then the  excretion of 
proteid has  been studied  at various intervals  until  the  present time 
(February,  1901).  During  this  period  no  marked  change  in  the 
quantity eliminated daily has been noted and the general features of 
the case have  remained rather  constant.  The  individual is  now  24 
years of age, weighs 126 pounds (57.4 kilos), and is  5 feet 71 inches 
in height.  A  very careful physical examination by Professor J.  S. 
Ely failed to indicate any abnormal condition.  A  recent blood count 
showing 5,200,000  erythrocytes and  5100  leucocytes per  cubic mm. 
may be taken as typical.  Urine  samples collected at various  times, 
and  particularly  during  the  periods  of  most  pronounced  proteid 
excretion, have been examined after centrifugalization; the collected 
sediment has not at any time disclosed the presence of unusual struc- 
tural  elements.  Furthermore,  quantitative  determinations  of  the 
main urinary constituents have given no evidence of abnormal condi- 
tions, as will be seen in the following table: 
ANALYSIS  OF  URINE  OF  MAY  9~  1900. 
Total  quantity,  970  cc.  ;  reaction,  acid;  specific gravity,  1,027 
Total  Nitrogen  ....................................  14.39  grammes. 
"  P20~ ..........................................  2.13  " 
"  S  Or  ..........................................  2,16  " 
Ethereal  S  04  ........................................  0.16  ,' 
Chlorine  as Na  C1 ...................................  15.68  " 
Protcids ...........................................  0.29  " 
Sugar ...............................................  absent. 
Methods  of  Observation.--In  making  the  present  observations  it 
has  been  customary to  collect the  urine at  brief  intervals  (usually 
hourly or two-hourly periods)  during the waking hours.  After not- 
ing-the physical character (specific gravity, volume, reaction, etc.) of 
each sample, it was filtered and heated for half an hour or more in a 
boiling  water-bath,  a  few  drops  of  dilute  acetic  acid  being  added, 
when necessary, to  facilitate  the  coagulation  of  the  proteids.  The 
latter  were  removed  by  filtration  through  weighed,  ashless  papers, 
washed  free  from  chlorides  and  dried  to  constant  weight.  It  was 
found impracticable to determine the quantity of proteid by analysis 
of a  fraction of the total daily output as was done in the interesting 
investigation  of  Sollmann  and  ~[cComb,  ~ since  the  average  daily 
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excretion of proteid was considerably smaller, and a satisfactory coagu- 
lation was almost impossible in the dilute fluid.  This objection did 
not apply, however, to the hourly examinations; for although proteid 
was absent from the urine at certain periods of the day, the quantity 
present in  intervening periods was  correspondingly larger  and  thus 
more easily separated.  Furthermore, it seemed especially important 
to  study  the  time  relations  in  the  excretion,  hence  the  frequent 
collection of the urine. 
Average Results.--To  demonstrate  the  typical  cycle  of  proteid 
excretion in this individual, the results of a few analyses made under 
ordinary  conditions  of  diet  and  occupation  (laboratory  work)  are 
appended.  They are selected from a number of observations taken at 
various  times  and  indicate  the  character  and  constancy  of  the 
albuminllria. 
TABLE  I. 
URINE  EXAMINATION.--HOURLY PERIODS. 
DATE. 
5,  X,  1900.. 
16,  XI, 1900. 
25,  I,  1901.. 
Averages ... 
DATE. 
5,  X,  1900  .. 
16,  XI,  1900. 
25.Z  ~ I_,  19._._0}:2 
Averages ... 
7.15 A. M. 
Vol.  Proteid 
cc.  mgr. 
473  0 
185  0 
181  0 
283  0 
IP.M. 
Vol.  Proteid 
ec.  mgr. 
58  0 
29  46 
37  25 
41  24 
8 A. ~t.  9A.M. 
Vol.  Proteid  Vol.  Proteid 
cc.  mgr.  co.  mgr. 
35  0  42  17 
35  20  44  34 
35  32  67  17 
35  18  51  23 
2P.M.  3  P.~[. 
10 A. M. 
Vol.  PJ  oteld 
cc.  mgr. 
45  0 
70  36 
123  23 
79  20 
4P.M. 
Vol.  Proteid  Vol.  Protoid  Vol.  Proteld 
ec.  mgr.  cc.  mgr.  cc.  mgr. 
30  0  47  37  55  0 
35  158  33  137  21  63 
55  12  42  15  43  17 
40  57  41  63  40  27 
11 A.M. 
Vol.  iProteid 
cc.  mgr. 
130  0 
32  15 
52  40 
71  18 
5P.M. 
Vol.  Proteid 
ee.  mgr. 
43  0 
28  27 
40  19 
37  15 
12 M. 
Vol. i  Proteld 
co.  mgr. 
30  10 
35  23 
41  32 
35  22 
6P.M. 
Vol.  Proteid 
cc.  mgr. 
69  0 
36  18 
36  26 
47  15 
DATE. 
5,  X,  1900.. 
16,  XI,  1900 
25,  I,  1901... 
Averages ...... 
7P.M.  8P.M. 
Vol.  Proteid  Vol.  Proteld 
ec.  mgr.  ce.  mgr. 
60  0  23  14 
40  35  45  30 
51  14  70  4 
50  16  46  16 
9P.M. 
YO1. 
CC. 
30 
73 
60 
54 
10 P.M.  Day's Totals 
Proteid  Vol.  Proteid  Vol.  Proteid 
mgr.  cc.  mgr.  ec.  mgr. 
29  90  0  1280  107 
0  65  0  806  6~2 
13  82  11  1015  298 
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TABLE  I--Continued. 
URINE  EXAMINATION.--Two-HOURLY PERIODS. 
DATE. 
[6,  III, 1900 
[7,  III, 1900 
),1, III, 1900 
7,  VI,  1900 
Averages ............. 
7.15 A. M. 
Vol.  Proteid 
co.  mgr. 
195  0 
1641  14 
185 i  1 
o 
4 
4P.M. 
DATE. 
¥ol.  Proteid 
ec.  mgr. 
16,  III, 1900  85  79 
t7,  III, 190(I  .  95  21 
)`1, III, 1900  .  57  86 
7,  VI,  1900  .............  60  .  46  i 
Averages .............. 
8A.M. 
Vol.  Proteid 
ec.  mgr. 
50  25 
24  20 
70  17 
37  14 
45  19 
6P.M. 
Vol.  Proteid 
ec.  mgr. 
56  35 
95  56 
70  35 
70  40 
42 
10 A.M.  12 M. 
Vol.  Proteid  Vol.  Proteid 
ec.  mgr.  cc.  mgr. 
86  20  62  70 
83  42  45  76 
70  22  78  28 
232  I  105  14 
118  21  73  ]  49 
8P.M.  10 P.M. 
Vol.  Proteld  Vol.  Proteid 
cc.  mgr.  ec.  mgr. 
65  1S  123 
108  33  627 
86  177  71 
64  27  60 
81  64  I  220 
2P.M. 
Vol.  Protel, 
cc.  mgr. 
87  43 
55  54 
62  87 
75  33 
70  ~  54 
Day's Totals 
Vol.  Proteid 
co.  mgr. 
6  809  298 
6  1294  321 
22  749  474 
13  783  177 
U JI 9091  318 
The average daily excretion of co  agulable proteid on these  7  days 
was  331  mgrs.  The  hourly variations in the quantity excreted cor- 
respond quite  closely with  those observed by  previous  investigators 
for  this  type  o~  albmninuria.'  It  has  been  found  that  while  the 
individual remains in bed, and perhaps during the period immediately 
after rising,  the urine is usually free from coagulable proteid.  The 
excretion  then  begins,  gradually  increases  in  quantity  until  about 
noon, when it  falls off again;  a  second but smaller rise  occurs later 
'in  the  afternoon,  and  towards  evening the output  is  again  greatly 
diminished. 
To  account for  such phenomena various  factors  have  been taken 
into  consideration, such  as  excessive muscular movements, psychical 
activity,  dietetic  influences,  and  in  particular  the  changes  in  the 
posture of the body.  There are cases in which each of these influ- 
ences  may  apparently  be  the  determining  factor.  In  the  present 
instance an attempt has been made to study the influence of some of 
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the  conditions  referred  to,  and  the results  of these  observations  are 
detailed below. 
Influence  of Diet.--In  their study of a  ease of cyclic albuminuria, 
Sollmann and MeComb,  ° like many previous observers,  ° failed to detect 
any changes due to the  character  of the diet.  Our  own observations 
during days in which the food ingested contained a  preponderance  of 
either  carbohydrate  or  proteid  (meat  and  eggs),  or  during  fasting, 
likewise  gave  no  evidence  of  concomitant  variations  in  the  proteid 
excreted.  (Cf.  Table II.) 
In  order  to  determine  stil]~ more  positively the  possible  influence 
of ingestion of food on the exeretion o.f proteid, the following experi- 
ment was tried.  The subject was awakened from deep sleep at 3 a. m. 
and  ate  a  rather  hearty  meal,  consisting  of bread  and  butter,  milk, 
chops, marmalade, cakes, etc.  The mealtime occupied about 15 minutes, 
during which the individual was careful not to move from the recum- 
bent position and  immediately  thereafter  he  fell  asleep  again.  The 
urine collected on arising at 7.15 a. m. was entirely free from proteids, 
corresponding with the  experience gained  under  ordinary  conditions. 
Similar in its bearings on the origin of the excreted proteid is the fact 
fails  to  occur  regularly  during  the  periods  of  heightened  digestive 
evident  in  all  the  tables  that  the  most  pronounced  proteid  output 
aetivity.  The  total  exeretion  of  proteid  on  the  day  following  this 
experiment  was  855  mgr.  in  1168  ee.  of urine--figures  quite  com- 
parable with thee  obtained on other days. 
Influence of Muscular Work.--To  ascertain the influenee of vigor- 
ous  museular  exertion,  observations  were  made  on  days  in  which 
strenuous exercise--long walks--was indulged in.  ¢Xo rise in proteid 
output  was  observed.  Thus,  in  one  experiment  recorded  in  the 
appended table (Table II, 24, I,  1901), the individual arose at 5 a. m. 
and took long walks at a brisk pace during various periods of the day, 
in addition to performing his regular work in the laboratory.  ;Xever- 
theless  the  cyclic  course  of  the  albuminuria  showed  no  noticeable 
changes  and  the  day's  output  of  proteid  reached  a  total  of  only 
02 ~ mgr. 
Loe.  cit. 
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Influence of Posture.--The  influence of the posture of the body on 
the  excretion  of proteid  in  cyclic albuminuria  of the  Pavy type has 
been especially studied by K.  Osswald. 7  He concludes from observa- 
tions on three subjects and a study of the records of previous writers 
that a  quiet horizontal  posture ahvays diminishes the intensity  of the 
a]buminuria;  and  muscular  exercise  during  the  maintenance  of this 
posture  fails  to  incite  an  excretion  of  proteid  unless  an  excessive 
amount  of work is  done.  The  upright  position,  however,  is  of  de- 
cided  influence,  while  work  done  in  the  sitting  posture  is  without 
effect.  With  these  observations  our  own  experience  in  the  present 
instance closely corresponds.  Proteid was never present in the urine 
when the subject arose from bed; but in order to exclude any possible 
influence  of the  period  of the  day  aside  from  persona]  factors,  the 
individual  remained  in  bed during  the  daytime  and  the  influence  of 
the  horizontal  posture was studied when all  the  other elements were 
unchanged.  The  absence of proteids from the urine  was repeatedly 
demonstrated  under  such  conditions  and  is  well  illustrated  by  the 
protocol  of  1,  II,  1901  (Table  II),  where  the  albuminuria  did  not 
begin until  the subject arose at 4  p. m. 
Nature of the Proteids.--Urine  collected during the hours of most 
pronounced  albuminuria  showed albumin to be the most conspicuous 
proteid  present;  for while  we have  always obtained  a  precipitate  of 
proteid  (with  some  urate)  when  ammonium  sulphate  was  added  to 
saturation,  treatment  of the urine with saturated ammonium sul]~hate 
solution added to. half-saturation  failed to show even traces of globu- 
lin.  Nncleo-albumin  was  not  detected  even  when  the  urine  was 
acidified  after  dialysis.  ~  Proteoses were  also  absent. 
SUMI~IARY. 
The preceding observations record a new instance of the occurrence 
of cyclic albuminuria in an otherwise apparently  healthy ycmng man. 
The typical course of the proteid excretion from hour  to hour  under 
7 Zeitschr. f.  klin.  ~]fed.,  1894,  xxvi, p.  117.  Appended to  this  paper  will  be  found 
an extensive list of references  to the literature  on cyclic  albuminuria. 
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various  conditions  has  been  reviewed and  its  independence of  the 
changes in  diet  or muscular work pointed  out.  No relationship  be- 
tween the volume  of  urine  eliminated and  the  quantity  of  proteid 
excreted has been ascertained.  The specific effect of the horizontal 
posture in dispelling the albuminuria is the most interesting feature 
observed.  The attempt to refer this to attendant circulatory changes 
in  the  kidneys  is,  for  the  present,  no  move  than  an  interesting 
speculation.' 
TABLE  II. 
URINE  EXAMINATION.--EXPERIMENTAL  CONDITIONS. 
DATE. 
3,  IV,  1900 
5,  IV,  1900 
8,  IV,  1900 
4, XII, 1900 
6, XII, 1900 
23,  I,  1901 
24,  I,  1901 
1,  II,  1901 
REMARKS• 
Diet largely carbohydrate 
Diet largely carbohydrate 
Subject  remained  in  bed 
until  5.30 P.  M. 
Diet  largely proteid. 
Coffee  at  8  A.M.  No 
other food until 6 P. M. 
Additional hearty meal in 
bed at 3A.  M. 
Arose at 5  A.M.  Vigor- 
ous exercise all day. 
Subject  remained  in  bed 
until  4  P.  M. 
Vo1. 
ee, 
5 A. ]~. 
Pro :eld 
m~ ~r. 
6A.M.  7.15  A.M. 
Vol.  Proteid 
ee.  mgr. 
143  0 
111  0 
143  0 
193  0 
93  0 
112  0 
100  10 
122  0 
8A.M. 
Vol.  Protei~ 
ce.  mgr. 
31  25 
29  26 
62  0 
120  1 
29  10 
95  21 
177  1 
49  0 
Vol. 
co. 
DATE.  REMARKS. 
4,  IV,  1900 
5,  IV,  1900 
8,  IV,  1900 
4, XII, 1900 
6, XII,  1900]Coffee  at  S  A.  M.  No 
other food until 6 P. M. 
23,  1,  1901 Additional hearty meal in 
bed at3A.  M. 
24,  I,  1901 Arose at 5  A.M.  Vigor- 
ous exercise all day. 
i,  II,  1901 Subject  remained  in bed 
until  4  P.  M. 
Vol.  Proteld 
cc.  mgr. 
Diet largelyca~bohydrate  .. 
Dietlargely  carbohydrate  .. 
Subject  remained  in bed' 
until  5.30  P.  M. 
Diet largely  proteid.  204 
180  0  52  24 
109  '20 
9A.M.  10 A• M• 
VOI.  Proteld  Vol.  Proteid 
ee.  mgr.  I  ec.  mgr. 
I 
I 
•.  153  43 
•.  123  9 
i;i;2  ; 
102  17  53  44 
183  11 
400  24  211  13 
80'  1  210  0 
11 A. M, 
Vol•  Proteid 
cc.  mgr. 
j;i  ;; 
32  50 
77  32 
17  29 
260  1 
12  M. 
90 
56 
80 
36 
46 
67 
50 
195 
Proteid 
mgr. 
28 
40 
13 
43 
11 
36 
53 
0 
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TABLE  II--Con'tinued. 
DATE. 
IV,  1900 
IV,  1900 
IV,  1900 
4  XII,  1900 
6  XII, 1900 
3,  I,  1901 
4,  I,  1901 
1  II,  1901 
REMARKS. 
DATE• 
Diet largely carbohydrate 
Diet largely carbohydrate 
Subject  remained  in bed 
until  5.30 P.  M. 
Diet largely proteid. 
Coffee  at  8  A.  M.  No 
other food until 6 P. M. 
Additional hearty meal in 
bed at 3A.  M. 
Arose at 5 A.M.  Vigor- 
ous exercise all day. 
Subject  remained  in bed 
until 4  P.  M. 
IV, 
IV, 
IV, 
, XII, 
, XII, 
II, 
REMARKS. 
1P.M.  2P.M. 
Vol.  Proteid  Vol.  Proteld 
cc.  mgr.  ce.  mgr. 
•.  49  36 
•.  53  42 
93  13 
40  27 
20  27 
47  26 
54  25 
105  1 
6P.M. 
°. 
"~5  ~5 
11  14 
.25  41 
5O  13 
166  0 
3P.M.  4P.M. 
Vol.  Proteld  ¥ol.  Protei 
cc.  mgr.  cc.  mgr. 
""  I  "" 
"'  I 
163  21 
63  26 
I 
24  32 
1081  o 
7P.M.  5P.M. 
Vol.  Pro :eid 
ce,  m  :r. 
54'  78 
•.  168  24 
365  0 
106  15 
9"2  16 
44  31 
38  41 
127  0 
8P.M• 
i  1900 Diet largely carbohydrate 
1900  Diet largely carbohydrate 
1900 Subject  remained  in bed 
I  until 5.30 P.  M. 
1900 Diet largely proteid. 
1900 Coffee  at  8  A.M.  No 
!  other food until6  P. M. 
1901 Additional hearty meal in 
bed at 3A.  M. 
1,001  Arose at 5  A.M.  Vigor- 
ous exercise all day. 
1901 Subject  remained  in  bed 
until 4  P.  M. 
3o I 
62  4 
85  0 
45  I  26 
40  ~  .26 
i  !  Vol•  Proteld  ¥ol.  Proteld  Vol.  Protel 
cc.  mgr.  cc.  I  mgr.  cc.  mgr. 
f 
..  115  16 
..  62  8 
68  49 
"6  41  6 
15  132  7 
3  81  1 
18  80  5 
1  ~  49  1 
30  33  .. 
34  74  •• 
97  1 
45  2"2  ~; 
32  1  28 
48  29  51 
37  15  52 
43  I  13  54 
I  ! 
9P.M•  10 P. M. 
DATE.  :  REMARKS. 
I  Vol. 
!  CC. 
4,  IV,  1900iDiet largely carbohydrate -- 
i65 
40 
114 
91 
122 
Proteld  Vol.  Proteid 
mgr•  ee.  mgr. 
..  1561  11 
..  1411  10 
219  43 
"i  "231  0 
"24  50  7 
37  88 
14  SO  7 
25  147  9 
Day's Totals. 
5,  IV,  1900 Dietlargelycarbohydrate 
8,  IV,  1(.}00 Subject  remained  in bed 
until  5.30  P.  M. 
4, XII, 1900iDiot largely protcid. 
6, XII, 1900Coffeel  at  8  A.M.  No 
i  other food until6P.  M. 
23,  I,  1901  Additionalhearty  meal in 
I  bed at 3A.  M. 
"24,  I,  lg01:Arose at 5  A.M.  Vigor- 
]  ous exercise all day. 
1,  II,  1901Subject  remained  il~bed! 
,  until 4  I'.  M. 
Vo1. 
CC. 
751 
77~ 
1127 
156~ 
98~ 
116~ 
173~ 
1937 
Proteid 
mgr. 
270 
235 
153 
288 
268 
365 
327 
83 